Computational Prediction and Biochemical Analyses of New Inverse Agonists for the CB1 Receptor by Scott, Caitlin E. et al.
Supporting Information 
Computational Prediction and Biochemical Analyses 
of New Inverse Agonists for the CB1 Receptor 
Caitlin E. Scott
1,†
, Kwang H. Ahn
2
, Steven T. Graf
2
, William A. Goddard III
1,*
, Debra A. 
Kendall
2,*
, Ravinder Abrol
1,‡,*
 
1
Materials and Process Simulation Center, Division of Chemistry and Chemical Engineering, 
California Institute of Technology, Pasadena, CA 91125, USA 
2
Department of Pharmaceutical Sciences, University of Connecticut, Storrs, CT 06269, USA 
 
*Corresponding authors (WAG: wag@wag.caltech.edu; DAK: debra.kendall@uconn.edu; RA: 
abrolr@csmc.edu) 
†
Current address: Department of Chemistry, University of Kentucky, Lexington, KY 40506
 
‡
Current address: Departments of BioMedical Sciences and Medicine, Cedars-Sinai Medical 
Center, Los Angeles, CA 90048 
 
 
 
 
 
Table S1. Calculated binding energy for the rimonabant and 16 MSC compounds.  
 
Compound Binding Energy (kcal/mol) 
Rimonabant
a
 -67.37 
MSC1 -70.95 
MSC2 -68.35 
MSC3 -70.49 
MSC4 -68.52 
MSC5 -67.84 
MSC6 -66.04 
MSC7 -64.48 
MSC8 -64.67 
MSC9 -69.47 
MSC10 -65.30 
MSC11 -68.42 
MSC12 -73.10 
MSC13 -67.25 
MSC14 -57.65 
MSC15 -52.43 
MSC16 -59.98 
 
a
 The compounds tested experimentally are in shaded cells.  
 
 
 
Figure S1. CB1-rimonabant pharmacophores with side chains important for receptor-ligand 
interactions labeled.  (A) Lange and Kruse published a pharmacophore 
1
 based on prior docking 
studies 
2-5
 involving the human CB1 receptor predicted using homology modeling with bRho.  
These studies find that rimonabant forms one hydrogen bond with K3.28 and sandwiches W5.43. 
(B) Our predicted pharmacophore shows that rimonabant has a different binding site in our 
GEnSeMBLE-derived CB1 structure that allows it to form two hydrogen bonds, including one 
with W5.43, and have strong aromatic interactions with the receptor.  Residues in the binding 
site are labeled in both Figures S1A and S1B.  Residues labeled in red in Figure S1B are unique 
to that particular pharmacophore and are not found in the binding site shown in Figure S1A. 
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